Occupational Setting: A Cohort Study in Japan: Yoshio MINO, et al. Department of Hygiene and Preventive Medicine, Okayama University Medical School-Objectives: The purpose of this study is to clarify the degree of recovery from mental ill health in occupational settings and the nature of perceived job stress associated with recovery. Methods: A 1-year cohort study was carried out in 287 of 763 workers who scored 8 or more on the General Health Questionnaire (GHQ-30), and the proportion recovering during the year was compared according to the presence of individual perceived job stress items. To control confounding factors, multiple logistic analysis was used. Results: Recovery from mental ill health was observed in 48.7% after the first 6 months and in 66.1% after 1 year. During the first 6-month period, no identified job stress item was associated with recovery. During the second 6-month period, however, the odds ratio (95% confidence interval) between recovery and the absence of perceived job stress was 4.2 (1.3-13.1) for "Too much responsibility", even after controlling for sex, age, the degree of family life satisfaction, physical health state, and the initial GHQ score. Conclusion: Relief from excessive responsibility might promote recovery in mentally ill workers. (J Occup Health 2000; 42: 66-71) 
economic impact due to mental disorders such as depression have also been reported 3, 4) . Even in patients with major depression, 40% were reported to have recovered 1 year after the diagnosis 5) . Many people with mental ill health in the workplace appear to improve with time, but there has been no study which examined it.
Job stress has recently been studied as a risk factor for many disorders. Research on work-related diseases suggested job stress as a risk factor in cardiovascular diseases 6) . In mental disorders, psychosocial stress such as life events is acknowledged to be a risk factor, and job stress is included within this category 5) . Several studies have confirmed the association between job stress and mental ill health, particularly depression [7] [8] [9] [10] [11] [12] [13] [14] [15] . Although most of them evaluated the mixture of onset of mental ill health and recovery from it, none of them has clarified the relationship between job stress and recovery. In a clinical setting, factors associated with recovery from mental diseases including depression have been thoroughly investigated 16) . It is, therefore, important to identify factors promoting or preventing recovery from mental illness in occupational settings.
We carried out a cohort study to clarify the way job stress affects recovery from mental ill health.
Methods

Subjects and study design
Of all 782 workers in a precision machine manufacturing company, those who were defined as mentally unwell at the time of the start of this study were examined. The research design was a cohort study. At the start of the study, the workers filled out a questionnaire on their mental health state, perceived job stress, and other confounding factors. For the subsequent year, mental health status was evaluated by a similar questionnaire at 6-month intervals. The assessment included the 30-item Japanese version of the General Health Questionnaire (GHQ-30) 17, 18) , 13 items relating to perceived stress in the workplace 19) , the degree of family life satisfaction, physical health status, sex, and age. The contents of this questionnaire have been described in detail in our previous reports 12, 14) . Of the 782 workers, 763 (97.6%) satisfactorily replied to the questionnaire. Of these, 287 (146 males and 141 females) were regarded as mentally unwell because they scored 8 or more on the GHQ 20) , and were included in this study. Follow up for the first 6 months was possible in 232 workers (80.8%). At this 6-month follow up, a GHQ score of 8 or more was noted in 119 workers, of whom 106 (89.1%) were then followed up for a further 6 months. This means that the subjects in the second 6-month follow-up were workers who showed 8 or more on the GHQ both in the first and the second survey.
Methods of analysis
Workers with a GHQ score of 8 or more at the start of this study were defined as being mentally unwell 20) , and those who subsequently showed a decrease to 7 or less were regarded as having recovered. The cut-off score of 7/8 was considered reasonable in the study 20) on the validity of the Japanese version of the 30-item GHQ. The 6-month recovery proportion was assessed in relation to sex, age, the degree of family life satisfaction, and the physical health state. As to the degree of family life satisfaction, according to replies, subjects were classified into 3 groups: "satisfied", "partly satisfied", and "dissatisfied" groups. As to perceived physical health, subjects were also classified into 3 groups: "good", "partly good", and "bad" groups. In addition, we used as reference groups males, the group aged under 30 years, the group satisfied with family life, and the group with a good physical health state, and calculated the recovery proportion ratio with 95% confidence intervals (CI). We also calculated the 6-month recovery proportion, the recovery proportion ratio, and its 95% CI, according to the presence or absence of each perceived job stress item. The rating of perceived job stress in the first survey differentiated between "constantly present", "sometimes present", and "absent". The first two were considered to indicate stress. Comparison was also made between the males and females.
A similar comparison and analysis was made over the second 6-month period.
Multiple logistic regression analysis was performed to evaluate the association between job stress and recovery, controlling for the effects of confounding factors such as sex, age, degree of family life satisfaction, physical health state, and the severity of initial mental symptoms 12, 14) . In the second 6-month period, multiple logistic regression analysis was performed for the job stress items for which the 95% CI of the recovery proportion ratios did not include 1: "Too much work", "Schedule is too tight or pressed to work too hard", "Too much responsibility", and "Work hours too long". Recovery was used as the dependent variable and each job stress item, gender, age, the degree of family life satisfaction, the physical health state, and the initial GHQ score as independent variables. The odds ratio and its 95% CI were calculated by using the presence of stress (perceived job stress items), males (gender), under 30 years old (age), satisfied (the degree of family life satisfaction), and good health (physical health state) as the reference categories. The GHQ score was used as a continuous variable. To avoid multicollinearity between job stress items, separate models were fitted for each. These statistical analyses were performed with SPSS 7.5 for Windows.
The odds were defined as follows: odds = p/(1-p) where p = recovery proportion Therefore, a high odds ratio indicates increased recovery compared with the reference group.
Results
Of the 232 workers, 113 (48.7%) recovered after the first 6 months, but 119 still showed a GHQ score of 8 or more. During the second 6-month period, 13 (10.9%) of the 119 workers were lost, and 106 were followed up. Of the 106, 36 (34.0%) showed a GHQ score of 7 or less, suggesting recovery (Fig. 1 ). The recovery proportion was 66.1%. There were no significant differences between the successfully followed group and the lost group in the information in the first study. Table 1 shows the recovery proportion, recovery proportion ratio, and its 95% CI according to sex, age, the degree of family life satisfaction, and the physical health state. During the first 6-month period, recovery was related to none of these variables. During the second 6-month period, the recovery proportions were greater for females, those aged over 40 years old, and those in good physical health, but these associations were not significant. There was also no significant association between recovery and marital status, job section, job title, and days absent during the past 1 yr. Table 2 shows the recovery proportion, recovery proportion ratio, and its 95% CI according to the presence or absence of each perceived job stress item, during the first 6 months. Even in the non-stressed group, no items showed a recovery proportion over 60%, and none of the associations was significant. Comparisons were made separately for males and females, but again no stress item was associated with recovery. Table 3 shows results of the corresponding analysis during the second 6-month period. The items which were significantly associated with improved recovery were, in order of importance, "Too much responsibility", "Work hours too long", "Too much work", and "Schedule is too tight or pressed to work too hard". Recovery was more frequent in the group without any of these stress items at the start of this study. There were no differences observed between males and females.
To control the effects of possible confounding factors such as sex, age, the degree of family life satisfaction, and perceived physical health, multiple logistic regression analyses were performed for the 4 stress items that were associated with improved recovery during the second 6-month period. The results are shown in Table 4 . The highest odds ratio (4.16) was observed in the item; "Too much responsibility". After controlling for the confounding factors, the other 3 items showed no significant relationship. The initial GHQ score gave an odds ratio of 0.86-0.88, with statistical significance. The 95% CI of the recovery proportion ratio during the first 6 months included 1 for all stress items. For this reason, no multiple logistic regression analysis was performed for this period.
Discussion
Changes in the questionnaire score Many studies have evaluated changes in mental health by questionnaire. Windle 21) reviewed 41 papers that evaluated the effects of re-test by questionnaire and reported that the second test revealed a better psychological state in more than 50%. He also found that such improvement often occurred when the interval between the test and re-test was within 2 months. Henderson et al. 22) carried out a community survey with GHQ 4 times at 4-month intervals and found a decrease in the GHQ score at the time of re-survey after 4 months and a greater number of subjects moving from ill to well than the reverse. Tennant et al. 23 ) also carried out a community survey and observed improvement in 40 of the 82 subjects initially investigated, with only 27 new cases after 1 month. Concerning these phenomena, Henderson et al. 22) suggested that second surveys tend to reveal better results, and this improvement is not real.
The results of our surveys may not represent the apparent improvement described above because the interval between the test and re-test was 6 months, which is longer than the 2 months often associated with apparent improvement. In addition, the proportion of workers with a GHQ score of 8 or more did not decrease in the second or third survey compared with the first survey. Therefore, the recovery observed in this study appears to reflect real recovery, although we must consider the phenomenon of regression to the mean.
Recovery from mental ill health
Previous studies on recovery or improvement from mental ill health have mainly evaluated disorders such as depression. Several studies suggest that a considerable proportion of patients with disorders such as depression recover after several months -1 yr in community 23) , psychiatric settings 24) , and primary care settings 25) , but the proportion of recoverers differed among studies, which may be due to differences in diagnostic criteria or the definition of recovery, and in treatment. Piccinelli & Wilkinson 26) reviewed follow-up studies in patients with depression and reported recovery within 6 months in about 50% and an increase in this percentage with time. Recovery proportions in 6 months and in 1 yr in this study are almost equal to the above studies.
Factors associated with no recovery have been pointed out, which are a long duration of the episode, history of hospitalization, severity of the disorder, low income, and having no partner [23] [24] [25] . On the other hand, there have been no studies on the association between job stress and recovery.
In our study, the severity of initial mental symptoms affected recovery with the odds ratio being 0.86-0.88 with significance, but caution is necessary because the initial GHQ score was used as a continuous variable in the analysis. When GHQ scores of 12 and 7 are compared, Because β = 0.1388, the odds ratio is Exp { 0.1388 (12-7)} = 0.5 When GHQ scores of 17 and 7 are compared, the odds ratio is Exp { 0.1388 (17-7)} = 0.25 If the odds ratio is considered to be similar to the relative risk, the possibility of recovery in workers with an initial GHQ score of 12 is 50%, and the possibility of recovery in workers with an initial score of 17 is 25% of that in workers with a score of 7.
Though some previous studies indicate the influence of the severity of initial mental symptoms on recovery 25) , one study did not find this 23) . Our results support the former finding.
Job stress associated with recovery
In a related analysis 14) in which we studied the emergence of mental ill health; the 2-yr risk was associated with five factors after controlling for potential confounding factors: "Too much trouble at work", "Too much responsibility", "Poor relationship with superiors", "Are not allowed to make mistakes", and "Cannot keep up with new technology". However only one perceived job stress, "Too much responsibility", had a significant association with recovery after controlling for confounding factors. These results suggest that recognition of too much responsibility inhibits recovery from mental ill health. In terms of prevention, rapid recovery may be promoted by limiting the range of responsibility and relief from excessive responsibility, but this should receive careful consideration in an occupational setting. Without care and understanding of employers and co-workers, reduction of responsibility might result in placing workers at a disadvantage in their career. Therefore, relief from excessive responsibility should be conducted in understanding and supportive environment. With other procedures, such as better social support, job training, and improvement in the management system, relief from excessive responsibility might be more beneficial.
During the first 6-month period, no significant associations were observed between perceived job stress and recovery. Thus perceived stress of responsibility may only operate when it has persisted for a long time without alleviation. From another viewpoint, this might mean the association between recovery and job stress was observed in individuals who continuously showed signs of mental ill health for more than 6 months.
Limitations of this study
This study had the following limitations. First, the definition of recovery was based on the GHQ score obtained at 6-month intervals, so that workers who once recovered but became mentally ill again before the time of the next questionnaire survey were not considered to have recovered. It is, therefore, possible that the recovery proportion during the first 6 month period and the second 6-month period was underestimated.
Secondly, mental health status was measured with the Japanese version of GHQ-30 17, 18) , and the cut-off point was set at 7/8. The GHQ-30 is widely used, and its validity has been evaluated with operational diagnostic criteria as a gold standard. The Japanese version of GHQ-30 is also widely used in Japan, but only a few studies have evaluated its validity for measurement. The cut-off point used in this study (7/8) was based on the study by Kitamura et al. 20) , but their study used gynecological outpatients as subjects, and the application of their cutoff point to a working population may be a problem. To determine the appropriate cut-off point in the Japanese version of GHQ-30, studies with operational diagnostic criteria are necessary.
The third limitation was the use of a 13-item questionnaire 19) filled out by workers themselves to evaluate perceived job stress. Since the validity for measurement with this questionnaire has not been examined, it may not allow comprehensive, accurate evaluation of perceived job stress in Japanese workers. Nevertheless, we consulted with the person who is in charge of health management at the workplace investigated and confirmed that the questionnaire covered job stresses at this workplace comprehensively and appropriately, so that the face validity of this questionnaire was confirmed to a certain extent.
